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TABLE 5.--llfazirni~m free-air wind velocities, (AI. P. S.), for different sections of the United Stales based on pilot-bal?oon observations during 

June 19% 

II I ~urfsce  to 2,500 meters (m. s. I.) I I Between 2,500 and 5,000 meters (m. s. 1.) 

Northeast I __.________. 
E:3st-Central 2 _ _ _ _ _ _ _ _ _  
Southeast a ......__.___ 
North-Centrsl 4 .______. 
Central 6 ___....________ 
South-Central 8 .....-__ 
Northwest 7 ._.___.__._. 
West-Central 8 .________ 
Southwest Q ...________. 

45. 5 
28. 4 
26. 3 
S i .  9 
4;. 3 
33.8 
xu. 9 
34.8 
35. 8 

hlurfreeshoro--..- Columbus ______.._ 43.2 40.0 

A tlanta-- ______. .. /I  34.4 

Above 5,000 meters (m. s. 1.) 

Station 

Albany. 
(:reenshoro. 
Spartanburg. 
Detroit 
Indianapolis. 
IMl‘3.5. 
Spok:1ne. 
Moilens. 
Albuquerque. 

1 hlsine Vermont New Hampshire, RImsnchuset.ts Rhoile Island. Connect.icut. New Tork, New Jersey. Pennsylvania, and northern Ohio. 
2 Delan-he, Maryinnd, Virginia. West Virginia. S o i h e r n  Ohiu, Kentucky. Eastern Tennessee, and North Carolina. 
I S0ut.h Carolina. Georgia, Florida an? Ak.hsIn3. 
4 Michigan, Wisconsin. hIinnesota, N 
6 Indiana, Illinois, IC 
8 hIissiasiDoi. Arkan ~ ~ ~ . . ~ . ~  
7 h1ont.an3; Idaho, ~ a s t i i n ~ t ,  
a Wyoming, Colorado, Utah. 
8 Southern California, southe 

orth Dakota. and South Daliotd. 
, Nehraska Kansw. and hIissouri. 
Louisiana,’ Obrlsli~ma, Tesas (except El  Pnso). and western Tennessee. 

on. and Oregon. 
northern Nevada and Northern California. 
rn Nevada, ArizoAa, New Mexico, and extreme west Texas. 

RIVERS AND FLOODS 
[River and Fluod Division, hIERRlLL BERNARD in charge] 

By BENNETT SWENSON 

The precipitn tion during June was normal or consider- 
ably above normal over most sections of the country 
while limited areas received only scanty amount,s. The 
principal areas of above-normal precipitation were froin 
Oklahoma nortlieastward to  lower h/Iichigan nncl New 
York, the Middle Atlantic Constnl Plains, New Mexico, 
northeastern Colorado, Washington, and in portions of 
Wyoming, Idaho, Oregon, nncl northern California. In  
portions of Washington the anioiints were more than four 
times normal. 

The floods resulting from escessive pre,cipitation during 
the month are discxssecl below with a table of gage heights _ _  - 
appearing a t  the end of the text,. 

Great Lakes dra inage.-Floods in this section occurred 
from .June 31 to 30 in the Red Cedar and Grand Rivers in 
hfichignn, the St. Joseph River in Ohio and Inclinna, snd 
the Sanclusky River in Ohio. These floods were the result 
of nniple rains +iring the entire nionth with escessive 
rains occurring in tlie form of thunderstorms on the 
20-21st niicl again on tlie 35th. The losses due to the 
floods were not extensive, except along the Sandusky 
River in Ohio, where dnniages amounting to $699,000 
were reported, mostly to growing crops. 

Atlanfic slope drainage.-Minor floods occurred cliiring 
the month in the Snntee nncl Savannnli Rivers in South 
Carolina. No damage was reported. 

Upper  Af ississippi Busin.-Heavy local rains over 
northeim Illinois on June 20-31 resulted in local floods in 
the Rocli River from June 32-29. The flat character 
of t8he country permitted the overflow to spread out and 
the losses suflered were insinly damage to crops. Approxi- 
mately 3,500 acres of growing crops were inundated with 
a loss of $200,000. 

Minor flooding occurred in the Bourbeuse and RIernniec 
Rivers in Missouri on June 10-13, but no losses of conse- 
quence were reported. 

Missouri Basin.-Several local fioods occiirrecl in 
hlontnna during June but the most disastrous occurred 
at Billings, hlont., on the night of June 11-12. Aniong 
other localities flooded were Roiindiip, Klein, and Hins- 
dale, Mont. It is believed to be the first flood esperienced 

a t  Billings in the 5-1 years of its history. The dnmnge 
that occurred in the city and the immediate vicinity is 
conservntively estiniated to be over $750,000. 

Less severe floods in t8he Missouri Basin occurred in the 
upper Solomon River a t  Beloit, Ihns. ,  ancl in the lower 
Osage River in Missouri. The cliinisge from tlie Solomon 
River was estimated a t  $12,000, most of which was to 
growing crops, ancl the Osage River, $45,500. 

The greater portion of t,he Missouri River has been 
unusually low for n number of years as the result of 
deficient precipitation over much of t’he watershed. Sand 
bars ancl islands in the river that hare not been inunclntecl 
in the last iew years are being used by farmers to an 
increasing estent to pasture cattle and some good crops 
have been produced of late on the bars that would, in 
most years, be flooded. For that reason, nioderntely 
high stages in the river after several years of low stages 
are of more than ordinary interest. 

The unusually heavy rains from June 5-11 over Mon- 
tana, Wyoming, North Dakota, niicl northern South 
Dtikota resulted in a pronounced rise in the upper ancl 
mitldle Missouri River. Although the river exceeded flood 
stnge only a t  Nebraska City, Nebr., it  was aecessary to  
issue warnings that the highest stnge for several yenrs 
during June would be reac1:ed from Bismnrck, N. Dnk., 
to  St. Joseph, No. ,  ~LI order to protect livestock interests. 

The high stages in the RIissouri River resulted in 
claninges amounting to about $2S5,000, mostly to growing 
crops. Heavy local rains on June 17 in the southern 
Black Hills region (Cheyenne River wa tersheil) of South 
Didiota crtusccl claninges amounting to about $140,000 in 
the vicinity of Hot Springs, S. Dak. 

Ohio Basin. -Floocls in the hIusliingum and Scioto 
Rivers in Ohio were caused by exceptionally heavy 
thunderst,ornis on June 21, toget,lier with abundant pre- 
cipitation throughout the riioiitb, which left the ground 
in a saturated condition. The losses in the hfuskinguni 
River nmountrd to $712,000 nnd in the Scioto River, 
$100,000. The principal clnmnge in each case wns to 
growing crops. 

Excessive rains occurred between 4 nncl 6 p. in. of the 
21st over Gilmer and Lewis Counties in West Virginia and 
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a a 3 o a i i  

0.57 _ _ _ _ _ _  _ _ _ _ _ _  
_ _ _ _ _ _ _ - _ _ _  3.75 
.87 _ _ _ _ _ _  _ _ _ _ _ _  

1.68 ._ _ _ _ _  _ _ _ _ _ _  
1.23 .___________ 
.42  0.04 

1.26 .18 _ _ _ _ _ _  
.80 _ _ _ _ _ _  ._____ 

1.45 ._____ .28  
.29 _ _ _ _ _ _  .19 

1.86 ___.._ _ _ _ _ _ _  
2.20 .07 _ _ _ _ _ _  
1.60 .50  _ _ _ _ _ _  

.56  _ _ _ _ _ _  

parts of five adjoining counties. Glenville, W. Va., 
recorded 3.75 inches within a 2M1our period. As a result 
of this storm the Little Kanawha rose rapidly, the stage 
a t  Glenville rising from 3.4 feet a t  6 p. m. of the 21st, 
passing the flood stage of 23 feet a t  10:30 p. m., and 
reaching a crest of 27.8 feet a t  8 a. m. of the 22d. This 
flood was the third highest of record a t  Glenville and was 
very destructive in that vicinity, with losses estimated a t  
$20,000. 

Minor flooding occurred on the West Fork of the White 
River a t  Anderson, Incl., but no damage resulted. 

Arkansas Basin.-During the first half of the month 
heavy rains fell over much of the Arkansas Basin. These 
rains resulted in light to moderate floods in the Cimarron, 
Neosho, and North and South Canadian Rivers and a 
general rise in the Arkansas River. 

The Cimarron River reached a stage of 12.1 feet a t  
Perkins, Okla. (flood stage 11 feet) on the lGth as the 
result of a heavy rain on the 9th followed by additional 
heavy rains on the 14th and 15th. About 1,200 acres of 
wheat were damaged with a loss estimated a t  $15,000. 

There were two moderate overflows in the lower Neosho 
River, one on June 10-11 and the other on June 15-17. 
The first overflow reached a stage of 20.5 feet a t  Oswego, 
Kans., on the 10th (flood stage 17 feet) and the second 
overflow resulted in a stage of 22.6 feet 011 the 16th. The 
total loss was estimated a t  $66,000. 

Escessive ruins over the upper reaches of the Canadian 
River watershed a t  the close of May followed by frequent, 
heavy rains over much of the watershed during the first 
half of June resulted in a series of overflows along the 
North and South Canadian Rivers from May 31-June 26. 
The total losses incurred are estimated as follows: North 
Canadian in Oklahoma, $330,600; South Canadifin in 
Oklahoma, $815,800; and North and South Canadian in 

June 

a 3 4 6 6 

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
_____-  0.43 0.28 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

.17 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ____._ _ _ _ _ _ _  ._____ ._____ 
1.22 ____._ . 8 3  _ _ _ _ _ _ _ _ _ _ _ _  0.16 _ _ _ _ _ _ _ _ _ _ _ _  .15  .10  0.08 _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  . 3 0  .2? .32  ._____ _ _ _ _ _ _  
. 0 2  .25 .03 _ _ _ _ _ _  _ _ _ _ _ _  ._____ 
.28 .65 1.76 _ _ _ _ _ _  0.09 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  .86 _ _ _ _ _ _  _ _ _ _ _ _  , 0 5  
. 3 6  _ _ _ _ _ _  _ _ _ _ _ _  ____._ _ _ _ _ _ _  ____._ 

._____ .50  .80 .16 _ _ _ _ _ _  . I 6  

._____ _ _ _ _ _ _  .60 _ _ _ _ _ _  _ _ _ _ _ _  ._____ 
.67 .20 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ___-_-  

New Mexico, $6,800. 
W e s t  f i i j  of Mexico  draina,ge.-Exceptionally heavy and 

peneral rains occurred over much of eastern New hlexico 

27 

_ _ _ _ _  _ _ _ _ _  
0.31 

.25 
1 .70  
. 2 3  
.35  
.10  

2.02 

.27 

. 5 0  
1.10 
1.80 

- - - - - 

___._ 

- 
beginning on May 23 nnd continuing a t  frequent-intervals 
until June 6 .  The total precipitation during t h s  period, 
particularly over the Pecos drainage is shown in the 
accompanying chart. A total amount slightly in excess 
of 12 inches (see table) was recorded a t  Ragland, N. Mex., 
and much greater amonnts probably occurred a t  some 
points where no rain gages were located. 

Another center of heavy precipitation was located a 
short distance north of Santa Rosa where more than 10 

28 
-- 

0.54 
3.14 

2.16 
.18  

3.11 
.40 

3.05 
.50  

2.45 
1.21 
.99 

2.10 

.33  

. . - - -. 

inches were recorded. However, an airplane pilot reported 
on the afternoon of June 1 that extremely heavy rain was 

r..L .._.._.._.._.__.. 1 .._.._.. A.-t .-.. -..J 
\ .-.. 

I 
/+ecip/atiim fmhes) M i  23 ?b June 6 /hc&s/Ls, 1937 
over Fecos h'mr &.rh in tWwM.x/ko. 

falling over the upper Pecos River between Rowe and 
Anton Chic0 of which no actual measurement is available. 

Daily precipitation, May ,%%-June 8, inclusive, 1937, at a f ew  selected stations i n  the Pecoa River drainage i n  New Mexico 

Btation Total 

- 
1.39 
6.04 
I. 59 
4.57 
3.43 
9. I32 
4.49 
6 .70  
3.65 

12.13 
4.64 
4 .30  
7 .30  
6.04 
8.93 
- 
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From- To- 
- - - ~  

6 9 
16 18 
23 24 

A third area of excessive precipitation mas centered 
over the upper Rio Hoiido. This rainfall resulted in the 
Rio Honclo overflowing its bnnlis and flooding the city 
of Roswell on hlay 25-29. The losses suffered in Rosweh 
are estimated a t  $13,500. 

The excessive rainfall over the upper Pecos watershed 
gave rise to tt serious situation along the Pecos River. 
The following report by the official in charge a t  Albu- 
querque, N. Ales., in regard to the floods in the Pecos 
River and in the Rio Grnnde is presented herewith: 

Exceptionally heavy and general rains over eastern New Mexico 
caused much flood damage during hIay and June. 

The most serioiis conditions were in the Pecos River watershed 
where record-breaking stages occurred. Extreme excessive rainfall 
occurred over a rather small area betm’een Rowe and Anton Chico. 
This rainfall along with general rains over the entire Ratershed 
caused a peak stage at Santa Rosa of 29.0 feet, which is believed 
to he an all-time record. 

The most serious problem was the unfinished Alaniogordo Dam 
above Fort Sumner. The dam was nearly full of water from the 
May 28th rains and every effort possible was required to keep the 
dirt fill ahead of the water. This office received word of the ex- 
cessive storm near Rowe from an airplane pilot and issued the Ham- 
ing to the officials a t  the Dam. Over S hours time was saved by 
issuing the warning when information was receiv‘ed from the pilot, 
instead of waiting until the water reached the gage a t  Santa Rosa. 

Arrangements were made to warn the peo1;le in the Pecos Valley 
below Fort Sumner in case i t  was necessary to do so. Radio 
equipment was obtained and placed in planes ready to be sent to 
Fort Sumner in case telegraph and teleplioiie lines failed. The 
Coast Guard was contacted a t  El Paso and they furnished niuch 
help by flying up and clown the river and reporting flood conditions. 
They also stood by fur  possihle lirlp i n  case it would be necessary 
to issue flood warnings to the people below Fort Sumner. 

Due to exceptionally heavy snowfall in the upper watershed of 
the Rio Grande the river was liear flood stage a t  Espanola and 
Albuquerque, N. hlex., from bIay 1 to 31. No damage occurred 
at Espanolrr or Albuquerque, hu t  some damage was reported at 
Bernalillo, about 20 miles north a f Albuquerque, and much damage 
between Albuquerque and Elephant Butte Dam. The greatest 
damage occurred between Los Lunas arid San Marcial. Much 
farming land in that section is lower than the normal river bed and 
is protected by dikes. The main flow of the river shifted, and this 
along with the continued high water caused many of the dikes 
to break on May 18, flooding rich fafm lands and roads, and washing 
out tracks, etc. 

On May 25 several severe thunderstorms occurred north and west 
of Socorro, about 3 p. m., causing a severe flood in the Rio Puerco 
and Rio Salado. Much damage occurred between Socorro and 
San Marcial, as the added water coming into the Rio Grande caused 
more dikes to break and added much waterto already flooded areas. 
Much property and probably some lives were saved by advance 
warnings from this office, based on reports from two pilots that were 
in the vicinity of the severe rains when they occurred and reported 
direct by radio to this office. Some 2 hours’ advance notice was 
given, which would have been impossible if the pilots had not 
reported, as there are no telephones or telegraph stations in that 
section. Four people in an automobile were trapped in an arroyo 
and were drowned. - The general rains during the first few days in June caused added 
trouble in the Rio Grande below Albuquerque, from the 1st to the 
6th. Irrigation projects were flooded. The town of Belen was 
under water, and the low land between Socorro and San Marcial 
was again flooded. Road and railroad bridges were washed out 
below Socorro, blocking traffic bt tween El Paso and Albuquerque. 

Exceptionally heavy losses resulted from the overflows 
in the Pecos and Rio Grnnde in New Mexico during May 
and June, the greatest item being the damage to growing 
crops. The total estimated losses are as followrs: Pecoa 
River, $987,600; and Rio Grancle, $iS7,500. The warn- 
ings are believed to have resulted in preventing R much 

Stage Date 

14.0 6.7 
12.9 16 
12.4 33 

greater loss. 
Minor flooding occurred in the Gundalupe River in 

Tesas from June 5-9, but no damage of consequence 
resulted. 

Colorado Basin.-No floods occurred in the Colorado 
Basin except that an irrigation reservoir dnm on the 
Gunnison River just above Austin, Colo., burst on June 
13, resulting in severe local damage to the town of Austin 

Flood 
stage 

and to approximately 3,000 acres of land. The estimated 
losses amounted to about $21 1,000. 

Pacijic Slope drainage.-The overflow in the Snn Joaquin 
Basin continued during the first part of June with stages 
in the Kings River exceeding flood st’nge n t  Piedra, Calif., 
from June 4-7. That portion of the water which could 
not be diverted for lrrigntion purposes continued to flow 
into Tulare Lalie Basin until cooler weather during the 
latter half of the month brought about a more gradunl 
run-ofl. 

Although the precipitation was considerably above 
normal over the Columbia Basin during June flood stege 
was exceeded a t  only two points, Jefferson, Oreg., on the 
Snntiam River and Vancouver, \ITush., on the Columbia 
River. No damage resulted. 

Corrections to April Report 

Pnge 164, Table of flood stages. 
Oneonta, N .  Y., dates above flood sttige and crest 

published as “From April 6, to April 7, crest 13.0 on 
April 6, 7” should be as follows (nll dates in April): 

Above flood 
stages-dates 

From- T e  
- ~ -  

Ckest Above flood 
stage-dates 

Feet 
7 
8 

6 
11 

10 
12 

7 {  

l2 
12 
14 

10 
12 
14 

l8 

15 
n 

11 

25 
22 
25 

{ 

{ 

Table of $ood stages during June 1.937 
[All dates in June unless otherwise specified] 

River and station 

ET. LAWRENCE DRAINAGE 

Lake Michiaan 
Red Cedar: 

Williamston, hiich--- _ _ _ _  _ _  _ _  - _ _  - - - _ _ _  
East Lanslng, Mich _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Qrand: 
Eaton Rapids, M i c b  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Lansing, hfich _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  

Lake Erie 
St. Joseph: 

Montpelier, Ohio . . . . . . . . . . . . . . . . . . . . .  
Fort Wayne, Ind _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  

Ssndusky: Tiflin, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  

Santea: 
ATLANTIC SLOPE DEAINAGE 

Rimini, S. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ferguson, 6. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Savannah: Ellenton. 8. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  
MISSISSIPPI SYSTEM 

Upper Mississippi Basin 

Rock: hloline, I11 __._______________________ 
Bourbeuse: Union, Mo ___________________. 
Meramec: Valley Park. Mo ______________-. 

Missouri Basin 

Solomon: Beloit, Eans .___________________. 
Osage: St. Thomas Mo .__________________. 
Missouri: Nebrask; City, Nebr.- ______---. 

Ohio Basin 
Tuscsrawas: Coshocton, Ohio ____________-. 
Muskingum: 

Lock No. 10, Zanesvllle, Ohio .________. 
Lock No. 7, McConnelsville, Ohio _ _ _ _ _ _  
Lock No. 3, Lowell, Ohio _ _ _ _ _ _ _ _ _ _ _ _ - -  

I “Over gage”’ gage graduated to 14 feet. 
I Fell 0.3 foot h o w  flood stage on 28th. 

25 
26 

25 
26 

21 
25 
22 
25 

3 
22 
26 
22 

n 
10 
10 

4 
16 
10 
21 

22 

22 
22 
22 

2i 
2f 

3c 
2i 

25 
2; 
24 
2; 

t 
75 
2; 
2: 

29 
13 
12 

7 
16 
1 4  

1 %  

25 

23 
24 
P 

- 
Stag1 
- 

Feet 
7. 1 
8. I 

7. 1 
11.5 

(9 
13. 5 
9.4 
9. f 

12. ? 
12. € 
12. c 
14. 2 

11. 2 
15.4 
15. 0 

20.9 
16.0 
27. 2 
16. 5 

14. 2 

73.6 
26.6 
25. a 

Crest 

- 
Date 
- 

36 
26 

n 
27 

22 
26 
22 
26 

4 
25 

26,27 
22 

25 
12 
10 

6 
16 
12 

25,26 

23 

22 
22 
2.3 


